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Abstract (Basic) : JP 2000314817 A 

NOVELTY - A thin film is formed on a substrate by a thin film 
formation unit. A marking mechanism (13) presses predetermined fine 
structure on the thin film to perform fine structure marking. The 
substrate is conveyed between thin film formation unit and marking 
mechanism. A control unit controls thin film formation unit, marking 
mechanism and the conveyance of substrate. 

USB - For manufacture of three-dimensional photonic crystal for use 
as optical elements such as optical waveguide, resonator. 

ADVANTAGE - Enables manufacturing high quality three-dimensional 
photonic crystal within short time. 

DESCRIPTION OF DRAWING (S) - The figure shows schematic components 
of three-dimensional photonic crystal manufacturing apparatus. 

Marking mechanism (13) 
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S^k-TS (02 0 (d) ) . ZtltzX~)X. %\<F>& 

mztthw^b-m^birbtiih 3-d^mxmmm 



1(8) 000- 
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*»«»?**. 5mmmkco3&7m®mmi. m 

Em<7)BB4 , 5 £ H8£ .316 fc jfitHBi 1 4r 

imsmmmm, 3knm<?>mx-fioz.ktfx'%. 
m&mmBA , stwuc, wx.tr . 017M/0 

lSC^-tffBtfc^S. 

[0044] ( glggm 7 ) mgHtfKB-Cttffl § flfc 
Wrtf&RW*. 02 Hi. *JM8fl5 3»5c7* 

m&<DimijmmmiK*bcomz\ 02 i<o 

(a) 3rV>L < f ) «*Xg*KW*fc*>»«aKiB 
mX'hh. tfi. 02 2«, rco*at*3Sffl$ix&a<0 
$S0T'i&?>. §<bfc, 02 3ti. icO^tioT^ 

mz. mil ±.<,zmi<ommmz&t m 
4 £@2 1 < a > 0 izixmmnifrw 

L3T*£fcfcJ:oT2 ^attHJ^ffi&£*«8)? 
S. S4!i. ffS*fe^@25:V>L6^t<0i:. G3£i 

mfiLxmhhtzhnm^h. mz. mm± 
izm2mm£ii?z>tt®frL>%mm3$:mmz> 

(12 1(b)). 

[0045] m^x. n®2mmi, im&sieis 
<rm iep t « 9 og^i.^isicia]itTWo r f jensrff a 

(02 1 (c) ) . 3$>£, l«HitLT021 (d)S 
tf(e) (SR1\fc3fc, WltUffttll'JiE-rit 

[0046] mmz. mB5.mm®&<7)oh. m2<» 
mm*irti#mm (sum zmzixm&t 
■th (H2 1 < f ) ) . ztuzx-iX. mnimm 

h (023) . 

[0047] (%fflm&) 02 4U:, *^<03»5t 

7* h- vmfkimm<<zs:z>mmm80)3}K7i7 
* ftmmzmw-thtzibnmx'. 02 

4tf> < a ) ( e ) \&xmmit Z,tzih<7)igSi£ 
BfflBHT**. B2 5ttw<0#B:T'»flS*i.*£ 

-tSH £02 4 ( a ) fcjjcf A 5 IZ LTIS»SM^±*> 



<5ffL§T tie i -jT 2&^M/ilJt8*M£fjep 

mmmnzmixmftyivtzh^m^. <xtz. 

mm-th (024 (b> ) . 
[0 04 8] m^x. mmzwai. miemtizi 
imtft? (H24 <c) > . $f>t, bhmci/ch 
24(d) \zmio&. mm*m-t&ztx\ m 
mm* & 2 W8.<n#®frk% h mummmm t> 

*Gtim<7fflft mm) zmixsmt-ri 
(024 (e) ) . ztiizx-ix. mimmttt 
&mk&ibipt>%& 3<t^mmm&zti& 

(026) . 

[0049] mtmnmrn 2 & v > l 6 *a ^-rti& 1 

izmuzmmmmjizm. 

emm\ ) mmmm2i,zhk^<mm< l zxt 

i<nm&t:&t&mkix. ^-tvitmitm. 

Jt. JB«f*U»2.6) fc. »2<0HKf*S#t*«S 
3a5cfc-HJIIH«B. &lPF^-3?ii-S-#03»:7cjg» 

[0050] a-f. ^ynyatSLhfcPZTjsa^a* 
wfixm&wttthzkx; t&*svz}>mw±izo. 

8«m»fi5t (0.4wmftiE^^-v v K^>- 
■CMWL. aESft0.2*im<?3a»*«O2<>C7D<0JWW 
B2»5^««BIBSIt#t6»IH*fflfl:LJt. if 

m2&7LcopzTmmzttm®±i,z. 
msmmmmo. 2um®mfiix*-yh7 
is-hx-mmi. muo.8ummmm^thm 
i mmitn mnarttmmmzni^xxm® i . 
m o . 2 m mm^m^ 2 wtnwiwmzmft. 1 

K. *<r>&. *>yh7b-h-CHnf»L. mie2»:7t;<7)^ 

ISt**l«il 0®^'Jigtc:£(;J;oT3}X7W- 

[0051] S^tr-ft-tl- 3 ijC7C^nflOt4> 

iz-y^Xh. WiE^^m2cr,i i m.7'a^xi,zm\ 

aromzLxmnit:. *r. Me^i^it^ 

T1^0.2jum<OPZT»KS:^t. 0.8jumMBJ* 
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(Omit* J m&1itt®t0. 2jum<?)PZTJ;«l 0)H 

m<o^~m mm it z mm i k . 
ixmtnmsm mmi.4 > 3 

*STLTBMH»B«. *y hTtftWILT» 
0.2;umOPZT5I$!£)ft£Lft. fljfEPZT 

*yh?l'-hX'%&mVXft0.2umc>m 

u iow«»<opzTt»fl:^*a^tmfc^x5 
flwuH^jaRLfc. wiKsstffiiit'fflv^tw 

[ 0 0 5 3 ] Aft. 3p%HB^**t»3»C7C«ffl«3t+ 
C-pvvti, l?ESS(0gS3tPl«<o#»7-n-fe^{cfl! 
u. WT<0J:3lcf^Ufc. A"f. 15ieT'f£SU:3<K 
7G»&-fflJIBl» jt±fc±3$ Lft^&T'&O . 2 At mcT) P z 

T»»t*#jsu weetw i -cfflv^+*»t:w- 

t0.2^mcT)PZTi:cr)10 jm^2S3EMIM &# 
«L*JEPLT^H38M»££Ea£Lft. 

[00 54] mtm3)m%mffim2tzi>t'i<ft 

*tf »<b»«^«fl-C* SPZT ( R{f4!M 2.6) 
*»1 . 5 ) i: £fflv\ 3Wm~mffi&. MPf^ 

[00 5 5] t-r. 'svzymfiLtizpzm&zma, 
mix®wm?z>z\tx'o. 2um<mmm®.L 
ft. -omz. zvmm*vhT\s-hx-mmit: 
\k. mmMmix'f%wzh<r)tnw£0.8ixm<nm 

-«ffl«Bft*^rr*SSr±EPZTWRt:WLSTTJfl 
6PL. S$tt0.2Aimcy)g*£fto2^cOE8iffi3i 
£©fi£Lft. tfvhru-FT'MiU ±122 

2a7C<0PZTffl«flBt**t4JilRJ:fc, tf!M SK 



®IU fHW>0.8jumfflWUBB**'tifi&1WEO 

#im 5 mmzw lsttmwu »o. 2nm<m 

mmztizx'o^ 3K7m-wfflmzmLfz. 
[0056] ttz. ^-mostsydstmm^ 

X'm.2txmcr)PZTmm*Bf8.l. mMlX'ft^ 

tzo.8u mmmtvwswza 9 ift o tt^m 
-mm^thmwi^xxmwuzik. *vh7i» 
- b x-mm Lm.Lt*. mz . muco p z t«o***~ 

LT. 0. 2*/m<0;KlM $ KfcO. 2jumC0PZTfcc7) 

i Qwtmn^mxmm&LLtz. 

[0057] (IOtffi4)1WEI!it»Jll3(Ct,fc^<ff 
WJifcfcJ; 4 3*757 * ?«ft<0tW*ff oft. 
•IdT-fi. m<?)BJff¥**rr*tffifcLT. 
*W«fcflW*^tmf P Z T ( JIBfftti 2.6) 

i^-mZ-tts 3 JXJuaBflBl^fW Lft . 

[0058] t-f. i/voymL&zpzrmmmM. 
mrLmmw&. * -y vru- bxmm Lxm . 

2 J umCOPZTjil2-)g^Lft. OSO^ MiaPZTji 

•y N7"U— ht«aLT*«;0. 2Mm<9tf!M S HSE 

ZTfcsKU'fSHfctfiSSIMIK^StLfc. *<0tt« 
frie^HW 1 fffl^ft t «0t ^«=5r 0 . 8 /x mco^-jg 

*7b7-V-hT«t. 55«llKfr®(tLft. 

ztuzi <j 3ismm~mmkm$.Ltz. 
[0059] At. ^-gp^^^os^Tcjg^iiiitp 

T. OTOi^CfWLft. $-f. m&Vim Lft 3* 
7fcte)-^^^3i±fcB?ia Lft#j£-C# 0 . 2 ji/ mCO P Z 
T»Rfc»l«U. 9Jtfc«l-CfflV^fc0.8Aimffl«||flRa 

<7»p&mzm 9 1* tft J: a #F%-*i»£-f 

LSTTMWUfttt^ *-yh7V-hT-»SLIl-ftL 
ft. ol'fc, «newPZTcOT^-«5t±t. 
-fflJWflBBtfWLftfl^tlBWfcLr. 0.2/xmco 
#!M SHt0.2^mOPZTi:c01 O^^^i- 
J^«jt5:)Bl£Lft. 

[0060] (mms) *mm5\t. mimm 

pzt mmm.b) t. 9t2mm*n+i# 
mi lx#<)4 s p <mmi . 5 > t *ibv\ me 
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mmmm<i c 1 1 wc 3 ftm-mm. a t if 
T^-mtsti 3 <xmmmmzfm uz. 

[006 1] it, ■s>)n> : m±lZPZTWm:m& 

ttiis-£t£S$- fiiep z rmizn 1 mxmv 1 . 

SSftO. 2 wmc9S*£^2&TCOl8!»ii£$l£ 

i*. *<o&. *7b7>-FT«u ME2&7c<9 
mm&tG-tmmtmttitz. ore m^tc 

ft 0 . 2 m mco-SA £8o 2 <JSccO$}fflflBi£ ®f£ I 

tz. t^hru-bximi. ffi£2$5tm 
mmz^tmmzMtuz. mmmmfc. m 
xmttmtii ommwitz'i^ mmztmMft? 

U PZT03&S%-EJ8flBt£®JSLfc. 

[ 0 0 6 2 ] ifc. ^«^#££tf 3&7C®J8J8}£* 

tco^-ct. m&mwm2* 3<nom-ru±.xtz®. 
w aTcoioizLxrmttz. t-r. mwxoizft 

SL^0.2jum<OPZTt0.2Mm«0-ifJ-f 5Ht<0 

1 ojg^»J&-jaw«3i±tiJiLfc*a-cfto. 2/* 

raOPZ T» R* ffM L . ffi&Sim 1 "CfflV * 0 . 8 

m mffimm<?> t P&fflzM 9x^irzio ^ w-ffiji 

mmiMfcUZ.. M2cOPZTcO^-ffiS± 
C. Jbi*0%-BIJII!flJ»*^Lfc*&tH«IKL-C. 
0. 2wmWJ-( S HtO. 2/um<7)PZTi:<01 0JS1 

x-yi-ymizmz:tizs;r)xm $ rmmsi. 

PZT<033C7eSJBUI»*»J*U:. 

[0063] (Slit«6)«lKS!IBB<B5ICt.t^<^ 

zzx-n, mnmmmt&mk t-t, 
smivmsmx-b i p z t < g#r$ft 2.6) 

$ftl.5) fcfcfflK 3<fc5c%-E8H8Si. £J:l^ 

^-awt*t» 3 mmmmtimuz. 

[0064] v-y3V»K±(CPZTS?SSrafi 
fflTLEHE^ffiLT0.2«m<?)Siffi!5rJg«L)t. & 

mm 1 TfliUfc i <0fc l^tte 0 . 8 *t m*)$-®8)tt 

$ft0. 2//m^a^S:»o2»:7C^«jt$r^L 



0.2j«m|§HS^L, *>/f>7V- h*1»«UIU M 
E<00.8jumH»«Btt»t*ffl»WEOilfy-f S K 
SMCflLSTTHBU ft0.2//m^S»S:J#O2 

xm®zmixmi8tixw->&mt:mzuz 
*vbTu-bximi. ®m2<ttaffimmi 
ttimzwtifz. msmwm, m®. mm 
mmmitiztii ommitz®. mm-mn 

[ 0 0 6 5 ] *7t. *%-&#££03&7cM8$ji4' 

muzo.2um<r>pzTmmm&i. mimmi 
x-m^tz o.8u mmmn*&mz®9 x-* 1 tz «t 

•ybru-bx-mmimtitz. mwpzr 
ff^m-wttK.. ±m>^mmmimitz%& 

mWiZLX, 0.2umff)W)A SKi:0.2jum<9P 

FU^iL, pzT<r>3<xmmmmm&Ltz. 
[0066] ( 7 ) mmm% etztt-Kft 

zzxu. fsmmmummtix. ??yz 
*tmm&-&mx'$>iPZT mmm.6) 
t. m2<nmmznt&mit ixxoj s v imn 
mi. 5) fcs-fflVK 3<xm~mmmm. mv^ 
^-m^is3<kTtmmmmitz. 
[0067] ±-f. : s y 3 yasuifcp zrwrnmrn 
mriismms^ ^-ybru-bx-mmixm. 

2um<nPZTWmmit:. KIZ. MiePZTfifig 

h 7*i/- h t-^saa Ltft 0 . 2 m mod? 'J A 5 Kim 
fcjRftU:. iiiSrl mm%L. 10»«PZ 
Tfc*'J^ S KfctfJSSWHRfcJWKLfc. Mz, Hife 

fsj 1 t-fflv>fc t co i piaco 0 . 8 u m^-mrn^ 
ttm*m&)mfflm\z®v%xxm®v,tz. tz 

tzl. *±1*);K!M 5 KRfcr>V^«i0. 2/xmX-«i 
«lffiK7 * bvx? tfflv^T«J«l*!B«L««L'C 

pzTatwwi^WRLfflftLfc. »«^lr 

ISr^iL. PZT«3asaWBflBI*3!»KL«:. 
[0068] ifc, ^^-»»S-«»3<WEHW««PP 

cov^t. fnenst^S2. 3ff)mro-bxm 



*ii?fett*?^*?*J*afwi» *7 
>^^?\9mmmm. (oiwifig) [*z.ooj 

1X4 a* ^nffiBilSnttSSS-WSftt- 
&ik£ c t 71 *-16ilzis{^4>a7§J»W©" J "80 

?Am2.\wmmw 'T$s%zwm±zdu>™*z 

4 Xfz 1 4 * £<iHU rr Z • 0 3 1 Z d OJUi rr Z m 0 -71 1 

4>^»[«Sf^£^?-?fie-%± -7? [ £ z. o o ] 

**UTmOH& 'IBB 'W^tK^lM 
2jSi*24Jfc3If8«8®W3SSZ3M1^aH — 1X 

4/!.^ ^F-A^mm^-^xim^ -im 
mkw^WL<^**wj>™*z-m 'itaigii 

gfuirrg-OWgM '1®B«a4-' 1X4 'lilt 
?4U*-5SIHKWxZdC(»3e«Z3ltt '-)# °71MI1 

d3JM$S2^*3i{*H«£M*GJiu r/g • o^»y 3 

fl^nn J_»¥ff3S*§Uz d riTS*< n ft << "4- 

( 9 • z mm ) x z d ?«afc«*^iMO«Q* 

•7^3®^!^ * -4 *^3«286« T2»»Sfll 

^^^nsffiaaisgB* ( 6tm> [ z l 0 0 ] 

•31»«3S»lWIII3S«?e<ALZd 
3*4*yM4*£Ci:ra:? r-MBrtS^/C** x&i 
#gS8J£$]« "»?<nMft«RiHllfS-^<WflKISfO 
IC^?lZdW>"^2-0?4 5 j-fi^Wuirr^ o '1 

4— 1x4 % «^ntB»iign#«fg*-M:*« 



tt-<^ik^ c t 71 *a 6 BasflW* C^tttffcia ui rr g 

■0« MS^iaST TfTsfftt-GfGWO TO?? 
4 -1 4 * £ 0>ui rr j • 0 3 X Z d Q>™ * Z ' 0 71 S 

+«llia(ffif»£Q**#»-fcik '7¥ [1 £ 0 0 J 

•."V1»a-5««H«^-%¥^£^XZd 
K4 v.4-14 * £Ci r-fi-^lffi/^-^-xHfcHf 

ii§i#^ai^4 ^1 4 * ^^sM^gt^-*-?^ 

Bvlr«a.4-'1X4' ! -* - 1!fcl?$lHl u ' rf S-04*^ 

gfO?3£«25Ii8 , '1iWi4-1X4 ^0?^ *^ 
1 Z CJ& Z rr 3 • 0 41 5 

if. ^iBBiiSl^iBfiXZdaJS^St-f-*^ 

9IM ^Wlfe»24-^4 / -*5Ka^aT ^ 

z d 2ijim< c r. ^ coaooi 

'^ c -y^M4rW B ^?f^' c --4 *^3f«£?T^?!^» 
^>p?«»ai'ttflafilSMK8fcMIig) [6 9 0 0] 

•«yi3J^ifin«ef3e«£o?>LZd 
z d zmAA ± * x //c^ * x«ifttir«ts¥ 

W^-t^TK.-! 'in 3/?v^3iStL4 5 

nesf^-^u °^i^iin^m4-'4z 

»a««IMBS$C(9 (r}C^<?^.?TS>*.4 5 J-fi*) 
WS'0 1 W^XZdCtfW^Z • 0 3-4 5 V (\XU> 

ill v ^Tifgt-fe±^xzdOjgiJi ^« -71^1 

rniT&H-^-i'"* •?i71tl3figll^"14{-$S < 5' 

eui»T8-0WaiTWW9gS«l v 13ISf*»KJLZ 
d wui rr g • 0 ^5J5fW5fT2»TSfllH«a--*30K £ 
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9)vastMwm^nnvhh9 >?mt'x-?xz 
2) m2<ommzGtimtix7thui;z 

h (mmftl ■ 5 ) t 5:fflv\ 3^7C^-^^ji. 

*-yh7V-hTlf!^iLTiftO. 2jumc7)SBT 
M^^SfiffiTLIsllK^f*, *-yh7^-hT1&*5 
-IftfrlOIUiiOilU 1 OffimsWZTt?* hU 

i?xYt<n&mmmm®,Ltz. 

[0075] act. WESBHsmTfflv^iOfcHaKr 

o . 8 m m<D$)-mmm%t i m muotmmm 
mzntmxmtyuz. mz. ®is£.wmmz7* 

fc£ I . ftJJBO 7 * h U i>X h Hic-^T (2 F 5 A x 
U¥< Lfc. ^-y»«S*lfc7*hU^ 

vwmvxttix. v}4x.v+vrvxBMm 
m*vi-yyurfk. iv^^icsBTat«> 

U SBT035X7c)WH«3a*»*Lfc. Afc. 
SS#££tf3^JilJ8ffl®4H:^vCfc, fJteSJIcO^ 
<§2. 3c0fmro-feX{c^u, WTOiotLTf^ 

us:. tmvmLZ3<X7tmmm±.iz±Mi 

tzimX'V) 0 . 2 p. m<n S B Tilffil £ JM. L . 15KHSS 

iti x'm^zmmmm<o^mzm9X'^itzi 
%)-mmii?hw$WL%xxnepitdk. *-vh? 
u~bxmmim.it:. ore lutecopzT^ 

Cl/C. 0.2um(D7*bl'> ! Xhk0.2jum<r)SB 
Tbcr>10.5fmft (7*1*1^*7 1- 

•frx-y^y^um xyf-y^»KSBTiaftii» 
JnJfcLHJgLfc. ffl»«WW7ty 
^«E*C«-i-C: t IC J: OiK'J -f JHS»*U SBTO 

i o o 7 6 1 4fc. ^lessta-mss i nmmttth 
mitixmmcohcoti. minmmzm-b 



2 waur**** &*ro*» imtt&zt wx-z 

oacr**.* mfm%&. mm±m 
&j^t>mmm-mrt&zt#x'Z$>. ta.*m 
nrnvn, mm&*-yt7\'-bX'?T'>titf. 

Ta*xX'mZhX^Z£o%ffimJ>77r£M& 

ff^mmmmma^-/ bTu-hmmwmx- 
hi. motiteiffimm. m^mmm&fm^ 
^mttch. s&e i&m.mx'iz. mmtkmsm 
t5£vmwTmmm%Tx\ ttztmxm2& 

*fcr>v^ >,mmhh v^4i«* t'co^fflmTt\ *fc 

i o o 7 7 1 ja±. ^mmzmsmmmm^zm^ 
zMmizmRifc&. *wm. mmmmm/m 
temmfcishzi>(ox-iz%<. zmgzmmi*^ 

[00781 

XZ®mz'ft oZb #T"# SWT*. Sffi/hftBS^® 

( 2 > it&no 3 «7C7 * nx ■■/ rm&zft m& z i 
wx'%h. 

( 3 ) ^OfccOCJt^T 3iiSc7t hx»/ 

mxmmit? i z t tfx-z h <nx\ immmm 

thZktfX'Zl. 
CHffl<Offl*CrKW] 

[hi] t z mmm i<v3<m7*\---?? 
mmmmmmm^^-tmx-hh. 
[02 ] xmmmmmm&zntzmwimwffi 

h. 

[03] *mmm 1 o 3 <jdc7 * h x 9 mgt,<wm 
gmiizmz. %iM<?)fflx<?>-w&kmx'hh. 

[ m 4 ] 1 <0 3 &7C7 * b X y 7 ^ B a 8 C0^» 

[053 i^)3»:7c7 ; i-hx.y7 vawm 
mmmixB&zHtz3K%7 *y-. v 

[06 ] *m<03Klt7* hX-y7^ B B B #KSS(Ci 
&m»B 2 eD 3 «7C7 * h x „ 7^ B B a^^a^lK 

[07] *36WfcJ:i 3»tc7* b-.y7%&f)imiT 

mx-mztihmmmx'Jbt . 

[08] H7t^ta*fflV^T»aS<lfc3iJ0cia«fll 
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x-s>&. 

[ii9 ] *w&zih3wt7*v~v m&<wm-}> 

[HI 0] H9C^-TM^fflv^Ji^?ii^3»;7cja88 

mx'mzti&mmw®X'$>&. 
[01 2] 01 1 iZ7fi?m*m^XBfcZixr.:3d:ftm 

nmx'ht. 

[013] 3dvt7*v~'v<7 m&wmimz 
mmuz>h<rmx'kb. 

[014] 3'datytY=.-v9 UMm^wiz 
x&mmB4cr>3ttji7* h--v?m&<r>vmnm 
Wftthtzfromx'hb. 

[01 5] immz£h3'&%7* h--yi>£&<F>im 

n&x'm$tim<r)mmx'$>& . 

[01 6] 01 5fcij^*JHlvtj0tf3ftfc3iX7CH 

mix-hz. 

[01 7] +^m^xm&ztitz3Wjfflmim 
3 aoe 7 * h - * ? « jko-w* Tf$mmx-h 

h. 

[018] L#S*fflv\t:»«S*l*:3iJOcfl9«MJt& 
3&7E7 * -v 7^ B B B O-W5:^tl^0t'J) 

[019] *»S<9 3 &tc7 * h - -/ 7 l£Afti(SIS£ 



[020] *JMW> 3 &7C7 * h - >y ? 8Aft*£»C 
[02 1 3 *%W>3'&K7*Y-v?te&mgimz. 

k&mmm<F>3KK7*v-vm&<nm3im* 
[02 2 ] 02 1 izm-nmx'mm^timcnmmx' 

[02 3] H2 2fc*1^SrfflV^r»*S*lfc3«jc« 

[024] xmm 3 rt£7 * h ^ -y ^m&ttmn^ 

£&mmB8<V3<!fit7*h->v7t&&<r)imiffc : $: 

KW*rtyt>wHr**. 

[02 5 ] 02 4«Cjp-«rtt-C3ifflSfL6S<0«tgErc 
[02 6] Eg2 5fcS-ta*fflV^r»«8*Lfc3<Wcffl 

3-*2oa#f*sr* > ri*m*»fe*6m 4, 

5, 6-IL 7-7^7X7. 8-&5WSL 9-7* 
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